Introduction {#sec0005}
============

In December 2019, a pneumonia of unknown origins was initially detected in the residents of Wuhan (Hubei, China) [@bib0005]. The main clinical manifestation of these cases was fever, and a few patients had dyspnea. In a news conference on January 21, 2020, Professor Zhong Nanshan announced that the disease was severe, transmissible from person to person, and seemed to cause clusters of disease in health-care workers [@bib0010]. A noval coronavirus was than isolated from the respiratory epithelium of patients, and the new coronavirus was officially named as severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) [@bib0015]. The disease prompted the declaration of a public health emergency of international concern, the highest possible level of alarm, by the World Health Organization (WHO) on January 31, 2020. The disease was officially named coronavirus disease 2019 (COVID-19) on February 11, 2020 [@bib0020]. Some studies have found that SARS-CoV-2 has the potential to severe acute respiratory syndrome coronavirus (SARS-CoV) which caused an outbreak in China in 2002--2003 [@bib0025] and Middle East respiratory syndrome (MERS) which caused an outbreak in the Kingdom of Saudi Arabia in 2012 [@bib0030]. Some research have revealed that the original source of SARS-CoV and MERS were bat, civet cats and camels respectively. However, the origin of SARS-CoV-2 was not completely clear, and some studies suggest that the source is bats or pangolins [@bib0025]. So the covid-outbreak means that human consumption on wildlife should be limited to prevent zoonotic infections.

COVID-19 has rapidly spread from Wuhan to other areas throughout China, with its spread exacerbated by traditional family gatherings for Chinese lunar New Year from January 24 to January 31, 2020. As of May 13, 2020, the ongoing outbreak of COVID-19 had caused 84,458 confirmed cases and 4644 deaths in China [@bib0035]. The COVID-19 outbreak has also spread worldwide, with an increasing number of travel-associated cases confirmed in multiple countries in South-East Asia, North America, and Europe, and has given rise to the first pandemic of the 21st century [@bib0040]. Until May 13, 2020, the WHO had recorded 4,004,390 confirmed COVID-19 cases out of China and attributed 278,509 deaths to the disease [@bib0045]. Although SARS-CoV-2 was identified as the infectious agent causing COVID-19 on January 9, 2020, the origin of this pandemic remains unclear [@bib0050]. Wuhan was the first city to find cases in China, but the latest reports find that Wuhan was not necessary the first place in the world to find COVID-19[@bib0055].

A few epidemiological findings and clinical presentations of COVID-19 from the initial cases in China have been described [@bib0060], [@bib0065], [@bib0070], [@bib0075], [@bib0080], [@bib0085]. Here, the epidemiological data of hospitalized patients from the early phase of the COVID-19 outbreak during January 16 to February 17, 2020 in Jingzhou, a neighboring city of Wuhan, are reported. The objective of this study was to characterize the epidemiology of COVID-19 patients outside the origin location of COVID-19. A better understanding of COVID-19 will allow for improved resource planning and better protection for people around the world.

Materials and methods {#sec0010}
=====================

Study population {#sec0015}
----------------

We retrospectively gathered epidemiological data from the clinical records of patients with confirmed COVID-19 in The First People\'s Hospital of Jingzhou, a neighboring city of Wuhan (Hubei Province, China) from January 16, 2020 to February 17, 2020 ([Fig. 1](#fig0005){ref-type="fig"} ). The applied case definitions of a confirmed person with COVID-19 were in accordance with the Diagnosis and Treatment Scheme of COVID-19 (Interim Version 6) released by China\'s National Heath Commission [@bib0035] and complied with the WHO interim guidance [@bib0090]. Epidemiological information, including age, gender, city of permanent residence, smoking history, comorbidities, and self-reported symptoms, was collected through brief interviews with each patient. Several investigators interviewed each patient to collect the history of exposure during the two weeks before symptom onset, including any dates and times of visiting Wuhan, contact with people from Wuhan or a family member with respiratory symptoms. The incubation period was defined as the time from exposure to the symptom onset, which was estimated using data from patients who could provide the exact date of close exposure. Based on the general information provided by the patients with confirmed COVID-19, the cases were classified as mild, moderate, severe, or very severe; they were all followed up daily until discharge. All information was recorded on the standard electronic form for medical data collection and reviewed by a team of trained physicians. This study was approved by the hospital ethics committee (42016803 -- T).Fig. 1The geographical location of Jingzhou city, Hubei province, China. Hubei province is located in central region of China, and Jingzhou city (cyan) is located in the southern part of Hubei province bordering Wuhan city (crimson) which is considered to be the outbreak area of COVID-19.Fig. 1

Statistical analysis {#sec0020}
--------------------

The categorical variables are presented as the number and percentage of cases, and the continuous variables are expressed as the median and interquartile range (IQR). Chi-square tests and Fisher\'s exact tests were used to compare the differences among categorical variables. Continuous variables were compared by an independent-samples *t*-test, and a Kruskal--Wallis test was used to compare variables that do not conform to a normal distribution. The time distribution of the incubation period and duration from symptom onset to admission was drawn as a bar plot. Regression equations were then calculated, and scatter plots with the added fitting curve were drawn. The degree of symptom severity at admission and outcome were grouped according to incubation period, duration from symptom onset to admission, and coexisting condition. A series of Sankey plots were drawn according to group to present the transformation pattern of disease. Chi-square tests and Fisher\'s exact tests were performed by SPSS 26.0. All other analyses were performed by R 3.6.1.

Results {#sec0025}
=======

The study population included 136 hospitalized patients with COVID-19, and the details are presented in [Table 1](#tbl0005){ref-type="table"} . The median age was 49 years (IQR, 33--63 years; range, 0.28--85 years), 68 (50%) of the patients were men, and 15 (11%) of the patients were smokers. Among the 136 patients, 98 (72.1%) resided in Jingzhou, 35 (25.7%) in Wuhan, and 3 (2.2%) in other cities of Hubei province, China. In terms of exposure history, 61 (44.9%) had visited or resided in Wuhan, 30 (22.1%) had come into contact with a person from Wuhan, 22 (16.2%) had come into contact with a family member who had respiratory symptoms, 3 (2.2%) had visited or worked in the hospital, and the remaining 20 (14.7%) had no memory of potential exposure. Of the 136 patients, 45 (33.1%) patients had been exposed to family member with confirmed COVID-19.Table 1Baseline characteristics of patients with COVID-19 in Jingzhou China (hospital admission on January 16 to February 17, 2020).[a](#tblfn0005){ref-type="table-fn"}Table 1Case number (*n*)Proportion of specified item (%)Age, median (IQR), years[b](#tblfn0010){ref-type="table-fn"}4933--63Gender Male6850 Female6850 Smoking history1511Permanent city Jingzhou9872.1 Wuhan3525.7 Other32.2Exposure history Visiting or living in Wuhan6144.9 Contact with people from Wuhan3022.1 Family member with respiratory symptoms2216.2 Visiting or work in the Hospital32.2 None of above2014.7 Family member with COVID-194533.1Coexisting condition Hypertension3122.8 Cancer96.6 Diabetes75.1 Chronic respiratory disease42.9 Chronic liver disease42.9 Cardiovascular disease32.2 Chronic kidney disease21.5 Other3425 Incubation period, median (IQR), days[b](#tblfn0010){ref-type="table-fn"}64--11 Duration from symptom onset to admission, median (IQR), days[b](#tblfn0010){ref-type="table-fn"}64--8 Duration from symptom onset to endpoint, median (IQR), days[b](#tblfn0010){ref-type="table-fn"}1614--20 Discharge at the endpoint1914 Hospital stay, median (IQR), days[b](#tblfn0010){ref-type="table-fn"}16.414--19.5 Death at the endpoint53.7[^2][^3]

Most of the infected patients had underlying diseases, including hypertension (31, 22.8%), cancer (9, 6.6%), and diabetes (7, 5.1%). Thirty-four (25%) patients had undergone recent medical procedures, such as surgery or childbirth. Forty-five (33.1%) patients could provide the exact date of close contact with someone who had respiratory symptoms or was from Wuhan. Based on the data from those patients, the median incubation period was 6 days (IQR: 4--11 days). The median lengths of time from symptom onset to hospital admission and from admission to observation endpoint were 6 days (IQR: 4--8 days) and 16 days (14--20 days), respectively. Of the 136 patients, 19 (14%) were discharged alive after a median hospital stay of 16 days (IQR: 14--19.5 days), and 5 (3.7%) had died.

All 7 (100%) of the cases with pediatric patients were clustered ([Table 2](#tbl0010){ref-type="table"} ); the children all had an exact history of exposure to a family member with a confirmed case of COVID-19. All the pediatric patients had a "Mild/Moderate" illness at symptom onset, and 4 (57.1%) had improved sufficiently to be discharged from the hospital at the time of writing. For the pediatric COVID-19 patients, both the duration from symptom onset to hospital admission and that from admission to observation endpoint were shorter than those of the elderly patients with COVID-19.Table 2Epidemiological features of patients with COVID-19 in the three age groups (hospital admission on January 16 to February 17, 2020).[a](#tblfn0015){ref-type="table-fn"}Table 2Age ≤ 12Age 18--49Age ≥ 50(*n* = 7)(*n* = 65)(*n* = 64)Age, median (IQR), years[b](#tblfn0020){ref-type="table-fn"}3 (2.5--7)34 (29--42)63.5 (56--67.3)Gender Male2 (28.5)31 (47.7)35 (54.7) Female5 (71.4)34 (52.3)29 (45.3) Smoking0 (0)6 (9.2)9 (14.1)Exposure Yes7 (100)59 (90.8)50 (78.1)[c](#tblfn0025){ref-type="table-fn"} No0 (0)6 (9.2)14 (21.9)[c](#tblfn0025){ref-type="table-fn"}Coexisting condition Yes0 (0)14 (21.5)43 (67.2)[c](#tblfn0025){ref-type="table-fn"} No7 (100)51 (78.5)21 (32.8)[c](#tblfn0025){ref-type="table-fn"} Family member with COVID-197 (100)19 (29.2)19 (29.7) Incubation period, median (IQR), days[b](#tblfn0020){ref-type="table-fn"}--6 (2.8--11)6 (4--9.5) Duration from symptom onset to admission, median (IQR), days[b](#tblfn0020){ref-type="table-fn"}3 (1.3--4.8)6 (4--8)6 (3.8--10) Duration from symptom onset to endpoint, median (IQR), days[b](#tblfn0020){ref-type="table-fn"}12 (10.5--15)16 (15--20)16.5 (13.8--19)Fever Yes5 (71.4)45 (69.2)46 (71.9) No2 (28.6)20 (30.8)18 (28.1)Degree of symptom at admission Mild/Moderate7 (100)65 (100)53 (82.8)[b](#tblfn0020){ref-type="table-fn"} Severe/Very severe0 (0)0 (0)11 (17.2)[b](#tblfn0020){ref-type="table-fn"}Patient\'s progress No change3 (42.9)51 (78.5)34 (53.1) Improvement4 (57.1)14 (21.5)8 (12.5)[c](#tblfn0025){ref-type="table-fn"} Aggravated0 (0)0 (0)22 (34.4)[c](#tblfn0025){ref-type="table-fn"}Outcome at the endpoint Discharge4 (57.1)10 (15.4)5 (7.8)[c](#tblfn0025){ref-type="table-fn"} Mild2 (28.6)2 (3.1)0 (0) Moderate1 (14.3)53 (81.5)34 (53.1)[c](#tblfn0025){ref-type="table-fn"} Severe/Very severe0 (0)0 (0)20 (31.2)[c](#tblfn0025){ref-type="table-fn"} Dead0 (0)0 (0)5 (7.8)[b](#tblfn0020){ref-type="table-fn"}[^4][^5][^6]

Among the 64 patients who were older than 50 years, 35 (54.7%) were men, 14 (21.9%) had no exact history of exposure, and 43 (67.2%) had a chronic medical illness. The proportions of non-exposure history and comorbidities in this group were higher than those in the group of patients aged younger than 50 years (*p*  \< 0.05). Of the 136 enrolled patients, all 11 (8.1%) of the cases with "Severe/Very severe" illness at onset and all 5 (3.7%) fatal cases were in older (\>50 years old) patients. Furthermore, only 8 (12.5%) of the older patients improved and 5 (7.8%) were discharged from the hospital; these proportions are lower than those of the patients aged younger than 50 years (*p*  \< 0.05).

The distribution of incubation period and duration from symptom onset to admission for each patient are presented in [Fig. 2](#fig0010){ref-type="fig"} a and b. The minimum and maximum incubation periods were 1 day and 21 days, respectively. The length of time from symptom onset to admission ranged from 1 day to 32 days. The relationship between the duration from symptom onset to admission and the duration from symptom onset to observation endpoint are shown in [Fig. 2](#fig0010){ref-type="fig"}c and d. An analysis of the data revealed that the duration from symptom onset to admission was positively correlated with the duration from symptom onset to observation endpoint; the regression coefficient was statistically significant (*p*  \< 0.05). In the unstratified case, the adjusted *R* ^2^ was 0.413. After stratification, the adjusted *R* ^2^ was 0.145 with no exposure history; with exposure history, the adjusted *R* ^2^ rose slightly to 0.452. Notably, there was no significant relationship detected between the incubation period and the duration from admission to observation endpoint ([Fig. 2](#fig0010){ref-type="fig"}e).Fig. 2Relationship between different durations of COVID-19. Distribution of incubation period. Distribution of duration from symptom onset to admission. Relationship between duration from symptom onset to admission and duration from symptom onset to the endpoint. Relationship between duration from symptom onset to admission and duration from symptom onset to the endpoint. It was stratified according to whether the patient had a history of exposure, where 0 represented none exposure history and 1 represented one or more history of exposure. Relationship between incubation period and duration from admission to the endpoint \**p* \< 0.05.Fig. 2

The factors found to influence the degree of symptom severity at admission and outcome at observation endpoint are shown in [Fig. 3](#fig0015){ref-type="fig"} . The incubation period of the three patients with "Severe or Very severe" illness at admission was 4--6 days, whereas the two patients with "Mild" illness at admission had an incubation period of 7--9 days. The incubation period of the 17 patients with a "Discharge or Mild" endpoint classification was less than 5 days, while that of the two patients with a "Severe or Very severe" endpoint classification was more than 11 days.Fig. 3Influence factors on degree of symptoms at admission and outcomes at the endpoint. Incubation period (IP) and degree of symptoms at admission: IP was less than 3 days, and there were 10 "Moderate" patients; IP was 4--6 days, there were 11 "Moderate", 1 "Severe", and 2 "Very severe" patients; IP was 7--9 days, there were 2 "Mild" and 3 "Moderate" patients; IP was longer than 10 days, and there were 16 "Moderate" patients. Incubation period (IP) and outcomes at the endpoint: IP was less than 5 days, there were 3 "Discharged", 14 "Mild" and 1 "Death" patients; IP was 6--10 days, there were 3 "Discharged", 10 "Moderate", 1"Severe" and 1 "Death" patients; IP was longer than 11 days, and there were 10 "Moderate", 1"Severe" and 1 "Very severe" patients. Duration from symptom onset to admission (SOA) and degree of symptoms at admission: SOA was less than 3 days, there were 5 "Mild", 25 "Moderate" and 1 "Very severe" patients; SOA was 4--5 days, there were 2 "Mild", 24 "Moderate" and 4 "Severe" patients; SOA was 6--8 days, there were 38"Moderate", 2 "Severe" and 2 "Very severe" patients; SOA was longer than 9 days, and there were 1 "Mild", 28 "Moderate" and 3"Severe" patients. Duration from symptom onset to admission (SOA) and outcomes at the endpoint: SOA was less than 3 days, there were 4 "Discharged", 3 "Mild", 18 "Moderate", 4 "Severe" and 2 "Death" patients; SOA was 4--5 days, there were 6 "Discharged", 18 "Moderate", 1 "Severe" and 4 "Very severe" patients; SOA was 6--8 days, there were 7 "Discharged", 1 "Mild", 27 "Moderate", 5 "Severe" and 2 "Death" patients; SOA was longer than 9 days, and there were 2 "Mild", 24 "Moderate", 5 "Severe", 1 "Very severe" and 1 "Death" patients. Degree of symptoms at admission and outcomes at the endpoint: of 7 "Mild" admission patients, there were 3"Discharged", 2 "Mild" and 2 "Moderate" at the endpoint; of 118 "Moderate" admission patients, there were 16 "Discharged", 2 "Mild", 82 "Moderate", 12 "Severe", 3 "Very severe" and 3 "Death" at the endpoint; of 8 "Severe" admission patients, there were 3"Moderate", 3 "Severe" and 2 "Very severe" at the endpoint; of 3 "Very severe" admission patients, 1"Moderate" and 2 "Death" at the endpoint. With/without coexisting condition and degree of symptoms at admission: of 79 patients without coexisting condition, there were 7 "Mild", 71 "Moderate" and 1"Severe" at admission; of 57 patients without coexisting condition, there were 47 "Moderate", 7 "Severe" and 3 "Very severe" at admission. Underlying diseases and outcomes at the endpoint: of 31 patients with hypertension, there were 2"Discharged", 16 "Moderate", 7 "Severe", 3 "Very severe" and 3 "Death" at the endpoint; of 9 patients with cancer, there were 1"Discharged", 6 "Moderate", 1 "Severe" and 1 "Death" at the endpoint; of 7 patients with diabetes, there were 4"Moderate", 1 "Severe" and 2 "Death" at the endpoint; of 4 patients with chronic liver disease, there were 3 "Moderate" and 1 "Severe" at the endpoint; of 3 patients with cardiovascular, there were 1 "Moderate", 1 "Severe" and 1 "Very severe" at the endpoint; of 2 patients with chronic kidney disease, there were 1 "Very severe" and 1 "Death" at the endpoint.Fig. 3

The duration from symptom onset to admission of the seven patients with "Mild" illness at admission was less than 5 days, whereas that of the seven patients with "Severe or Very severe" illness at admission was more than 6 days. The duration from symptom onset to admission of the 13 patients with a "Discharge or Mild" endpoint classification was less than 5 days, whereas that of the seven patients with a "Severe or Very severe or Death" endpoint classification was more than 9 days.

Most of the patients with a "Mild" illness at admission had a "Discharge or Mild" endpoint. Most of the patients with a "Severe or Very severe" illness at admission had a "Severe or Death" endpoint classification. Most of the patients without a coexisting condition had "Mild" and "Moderate" illness at admission, whereas all the patients with "Severe or Very severe" illness at admission had a coexisting condition.

The cases with a "Severe" endpoint classification had hypertension, cancer, chronic liver disease, diabetes, cardiovascular, or chronic kidney disease. The cases with a "Very severe" endpoint classification had cardiovascular disease or hypertension. The cases with "Death" as the endpoint had chronic kidney disease, diabetes, cancer, or hypertension.

Discussions {#sec0030}
===========

In December 2019, a cluster of cases of acute respiratory illness, now known as COVID-19, occurred in Wuhan (Hubei, China). Through person-to-person transmission, COVID-19 has rapidly spread from Wuhan to other areas over the world, and the number of new cases reported outside China exceeded the number of new cases in China for the first time on February 25, 2020 [@bib0045]. It is possible that an even greater number of infected patients exist but have not yet been diagnosed because they are still within the viral incubation period or because some patients with COVID-19 experience atypical symptoms in the early stage of the disease. Based on the data from a recent epidemiological survey, more comprehensive information is required to understand the epidemiology of the COVID-19 outbreak, and further plans and policies for intervention strategies will need to be determined according to the current status.

In the present study, the incubation period for COVID-19 ranged from 1 to 25 days; however, for the patients with severe and critical symptoms, this period was 4--6 days, and for patients with mild symptoms, it was 7--9 days. Notably, there was no significant correlation between the disease severity and the incubation period. The incubation period is influenced by the exposure route, age, gender, underlying diseases, and immunity of the patients, factors which themselves may alter the pathogenic capacity of the virus and lead to different symptom severity [@bib0095].

The majority of the patients with severe or critical cases of COVID-19 had underlying diseases, whereas the patients with a mild symptom onset had no underlying diseases [@bib0100]. At the endpoint of this study, all the patients with chronic kidney disease had died or were in critical condition, half of the diabetic patients had died or were in severe condition, and more than half of those with cardiovascular disease were in severe or critical condition.

At the endpoint of this study, the incubation period was less than 5 days for all the patients with mild cases and for half of the discharged patients, whereas the incubation period for all patients with critical cases and for half of the patients with severe cases was more than 11 days. This finding is different from the findings for patients infected with the related diseases SARS and MERS, in which patients with a shorter incubation period had more severe disease outcomes. This association may be closely related to the pathogenicity and lethality of the virus. Comparing the pathogenicity of SARS-Cov, MERS and SARS-CoV-2, the previous studies have found that the higher virus titers in the early stages of SARS-Cov infection could led to infiltration of multiple inflammatory cells [@bib0105], [@bib0110]. Subsequent accumulation of cytokines produced by inflammatory cells causes "cytokine storms" and damages lung tissue [@bib0115]. For MERS, its tissue tropism is wider than other coronaviruses [@bib0120]. It widely expressed on epithelial cells through dipeptidyl peptidase 4 (DPP4) receptors in alveoli, liver, kidney, small intestine and etc. [@bib0125]. Therefore, it can also act on the production of cytokines from Multiple immune cells, which in turn induce inflammation and tissue damage [@bib0130], [@bib0135]. SARS-CoV-2 and SARS-CoV have 79% homology, so the characteristics of the two diseases are similar [@bib0140]. SARS-CoV-2 activates innate and adaptive immune responses to cause tissue damage. In severe patients, the level of serum proinflammatory cytokines rises significantly, which lead to "cytokine storm" [@bib0145]. High concentrations of cytokines cause extensive damage to various organs, leading to respiratory failure and multiple organ failure. At the same time, some studies suggest that the virus causes damage to immune organs [@bib0150]. Previous studies showed that the mortality rates of SARS and MERS infections were 9.6% and 35% [@bib0155], respectively, whereas this study found that the mortality rate of SARS-CoV-2 infection was 3.7%, and Zhong\'s team reported a mortality rate of 1.4% for SARS-CoV-2 infection based on the results of 1099 subjects [@bib0050]. It takes longer for the SARS-CoV-2 virus to act in the body and for clinical symptoms to develop, as reproduction and replication must first reach a certain concentration or total amount. Therefore, in terms of preventive measures, it is necessary to screen people who have a clear contact history, even if they have no apparent symptoms because they are still in the incubation period, such that intervention and treatment can be conducted in time. In particular, patients with chronic kidney disease, diabetes, or cardiovascular disease who may have been exposed to SARS-CoV-2 need early screening, diagnosis, and treatment for COVID-19.

The majority of patients with mild symptoms were admitted less than 5 days after symptom onset, whereas most patients with severe or critical symptoms were admitted more than 6 days after symptom onset, or even more than 9 days after symptom onset. The patients with severe or critical symptoms at onset usually had severe, critical, or fatal outcomes, with only a few patients showing improvement and symptom relief. In the present study, we found that the duration from symptom onset to admission was less than 8 days for discharged patients, whereas most patients whose duration from symptom onset to admission was longer than 9 days progressed into severe or critical conditions or even death. This study also found that the longer the duration from symptom onset to admission, the longer the course of illness. It was consistent with previous studies of Ebola Virus Disease (EVD) patients. The duration from symptom onset to hospital admission was positively related to the severity of EVD [@bib0160]. Therefore, it is necessary to be admitted to the hospital quickly when clinical symptoms appear, thus shortening the time between symptom onset and admission and increasing the chance of a good outcome. Additionally, timely hospitalization is also an isolation measure that can help prevent the infection of others, shorten the length of required treatment in the hospital, and reduce the overall cost.

All the children in this study were infected by family members, with an obvious familial aggregation in the pediatric cases. The onset symptoms of the pediatric patients were relatively mild, and they were discharged or improved after treatment. In contrast, most of the elderly patients did not have a clear history of exposure and could not record the time of exposure; they were infected unconsciously. The elderly patients largely suffered from underlying diseases and had generally severe onset symptoms with a poor treatment effect. In this study, all the patients who died from COVID-19 infection were over 50 years old. Therefore, as part of the prevention and treatment of COVID-19, it is essential to pay attention to vulnerable and high-risk groups, strengthen the family protection of children, and focus on publicity and education for the elderly to help them take the necessary precautions for minimizing infection risk.

According to WHO regional division, as of May 13, 2020, there were 46,829 cases in Africa, 1,743,717 cases in the Americas, 274,027 cases in Eastern Mediterranean, 1,755,790 cases in Europe, 105,901cases in South-East Asia, and 161,872 cases in the Western Pacific. Among all countries and regions, the United States has the largest number of confirmed patients, which was 1,298,287 cases [@bib0045]. In the United States, the first COVID-19 patient was reported on January 19, 2019, and the pandemic trend began in late February. In the early stage, the rapid increase of cases was caused by the (1) increase of imported cases, (2) mass gatherings and travel, (3) lack of effective isolation measures, (4) lack of protection measures in hospitals and communities and (5) the limitation of virus detection [@bib0165]. Meanwhile, some researchers believed that the insufficient investment in public health aggravated the progress of the epidemic [@bib0170]. In Europe, large-scale epidemics first occurred in Italy, and then quickly spread in Spain, Germany, Britain, France and other places. In the initial stage, the reasons for the emergence of pandemic were very similar to those in the United States. Subsequently, different countries adopted different measures to deal with this public health crisis. For example, Italy blocked cities nationwide [@bib0175], and the Britain recommends that citizens isolate themselves to reduce the risk of infection [@bib0180]. Europe countries and United States tend to use a mitigation strategy to achieve herd immunization, which has led to a rapid rise in number of confirmed cases and caused supercritical strain on public health system, but it is possible for citizens to gain lasting immunity. Countries in the Asian region have adopted rapid and more severe countermeasures to curb the spread of the virus. In South Korea, after a religious rally in Daegu City led to a large-scale epidemic, the government quickly took action to track infected patients by smartphone application and rigorously tested for viruses [@bib0185]. In Japan, the government recommended closing schools, entry ban of citizen from high-risk areas and canceled sports or cultural events. In addition, the habit of wearing masks during the seasonal influenza helped to control the epidemic [@bib0190]. In the face of global pandemic of SARS-Cov-2, the strategies in Europe countries and United States and strategies in East Asia have their own advantages. Therefore, strengthening cooperation between countries is essential to control the spread of the epidemic. Avoid patients who have been diagnosed leaving the country and entering other countries. Prohibiting large-scale aggregation events helps reduce the spread of the epidemic in the country. Expanding the scope of polymerase chain reaction (PCR) testing to identify potential infected persons. At the same time, medical assistance to less developed areas such as Africa should be increased to reduce the risk of new outbreak.

This study focused on describing the characteristics of the incubation period, duration from symptom onset to admission, and high-risk susceptible populations for COVID-19 infection. Due to the limited sample size, some associations were not statistically significant. And the sample size of children patients is small, so there may be some limitations on the epidemiological characteristics of children patients' symptoms. However, the rapid spread of COVID-19 around the world at present has a serious impact on global health, and the findings of this study will provide a basis for the formulation of public health strategies and measures.
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